Attorney's Docket No. 1004900-000254 
Application No. 10/682,412 

Page 2 

REMARKS 

The following remarks are offered in complete response to the Office Action 
dated October 22, 2008. In light of these remark, reexamination and reconsideration 
are respectfully requested. 

Claims 44-49 remain in this application. The previous Office Action of June 6, 
2008, indicated that these claims were allowable. 

35 U.S.C. S102 prior art rejections 

Claims 44-49 have been rejected under 35 U.S.C. § 102(b) as being 

anticipated by EP 325941. 

"A claim is anticipated only if each and every element as set forth in the claim 
is found, either expressly or inherently described, in a single prior art reference." 

(MPEP 2131). 

The Office Action indicates that: 

The reference discloses polyisocyanates and their reaction with 
polyester/polyacrylate polyols to yield polyurethanes, wherein the 
polyisocyanates have contents of uretidinedione groups and biuret 
groups that are considered to meet applicants' claims. See entire 
document, especially abstract and examples. 

Applicants note that EP 325941 is in German and that only an English 
language abstract was provided with the Office Action. A copy of this abstract is 
provided below. 
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A novel process for the preparation of 
polyisocyanates containing biuret- and uretdione 
groups by reaction of excess amounts of (cyclo) 
aliphatic diisocyanates with a modifier at 100 to 
210 DEG C and subsequent removal of unreacted 
starting diisocyanate, using as modifier 1,5- 
diaminohexan-6-ol or its aqueous solutions in up 
to 80 mol%, relative to the solution, the modified 
polyisocyanates obtainable by this process and 
their use as an isocyanate component in the 
preparation of polyurethane plastics by the 
isocyanate polyaddition process, in particular as 
an isocyanate component in two- component 
polyurethane varnishes. 



Claims 44 and 45 are the two Independent claims In the Instant application. 
Both of these claims require that the composition comprises at least one 
uretidinedlone Isocyanate dimer and at least one trimer having a biuret function. The 
abstract does not disclose: (1) at least one trimer having a biuret function and 
(2) a composition comprising at least one uretidinedlone isocyanate dimer and at 
least one trimer having a biuret function. Absent such teachings, the abstract cannot 
disclose the biuret function containing trimer represents at least 10% (or 20%) by 
weight based on the weight of the composition, as required by Claims 44 and 45, 
respectively. The abstract merely describes a polyisocyanate containing biuret- and 
uretidinedlone groups. 

Applicants obtained an English language machine-translation of EP0325941 , 
which Is In German, using the translate function available on the European Patent 
Office Web site. A copy of the translation is provided in Attachment A. Applicants 
have reviewed the English translation of EP0325941 , especially the Examples, and 
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have not been able to find a disclosure of: (1) a composition comprising at least one 
trimer having a biuret function, and (2) a composition comprising at least one 
uretidinedione isocyanate dimer and at least one trimer having a biuret function. 
Absent such teachings, EP0325941 cannot disclose that the biuret function 
containing trimer represents at least 10% (or 20%) by weight based on the weight of 
the composition, as required by Claims 44 and 45, respectively. 

Therefore, claims 44 and 45, the independent claims are not anticipated by 
EP0325941 because EP0325941 does not teach each element of these claims. 

Applicants therefore request that this rejection be withdrawn. 

Applicants therefore request that a Notice of Allowance be issued for these 
claims, as the previous Office Action indicated these claims were allowable, and the 
information provided above overcomes the rejection of the current Office Action. 



Respectfully submitted 



Buchanan Ingersoll & Rooney pc 



Date: Februarv 25. 2008 




Registration No. 55424 



P.O. Box 1404 
Alexandria, VA 22313-1404 
703 836 6620 
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Attachment A. Machine language translation of EP0325941 
performed by European Patent Office web-site. 
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Description of EP032594i 
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Copy 
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II Close 



Result Page 



Notice: This b-anstation is produced by an automated process; it is intended only to make the technical contentj-jf the crigmai document 
sufrictently c^esr in the target language. This setvice is not a replacement for professional ts-anslation services. ! he e5p#cenet(r^) Terms and 
Conditions of use are also applicable to the use of the translation tool and the results derived tlierefi om. 



Method to the prepaistion of modsned potyisocyar.ates, the polyisocyanates available after this method and their use 

The invenHon relates to a new method to the preparation of Biuret and ihetdiongnuppen exhibiting organic pofyisocyanates by 
conversion of excess amounts at (cycle) aliphatic diisocyanates with a particular amino-alcohol or with its solutions m water and 
subsequent removal not of the reacted Ausgangsdiisocyanats, as well as the compounds available after this metfnod and their use to the 
preparation of PU plastics, in particular as isocyanate component m fwo-coiTiponent polyurethane !ac<?uer5. 

The preparation of modified polyisocyanates by conversion of excess amounts at (cycle) aliphatic diisocyanates, in particular at 1,6- 
Diisocyanatohexan with Aminoalkoholen is from the DE-OS 2,641,448 already known. With the proceoure produc.c of thjs piior 
publication it concerns in particular Siuret and urethane-modified polyisocyanates. In the DE-OS 2,641,448 itjs also pointed out that 
the disclosed compounds of byproducts, in particular Trimerisierungsprcdukte (bocyanurates), to contain to be aole, however on that 
not more oti^^ei been j eceived. The presence of Uretdiongruppen m the procedui^ products of the prior publication is not at all 
addressed. In accordance with the teaching of the DE-OS to be infetred as from the embodiments viscosities of at least ^400 mPa.s/^5 
DEG C in all other respects exhibit 2,641,448 using 1,6-Dnsocyanatohexan and put out, tf^e modified polyisocyanates prepared as 
prefered AminoaUcohofe, Generally the viscosity of these procedure products lies however stilf far hrgher and can reach values of up to 
43,000 mPa.s/Z5 D&G C. 

It was now those the invention underlying object, a new method to the preparation of new to put to modified aliphatic polyisGcyanates 
at the disposal whereby the new polyisocyanates should represent stable, comparatively Iov.-vjgcous hquids, which snould exhibit 
considerable content at dtmerisierten isocyanate groups (Uretdiongi-uppen) beside free isocyanate groups, which wrth the use o the 
polyisocyanates as hard ones in bvo^ccmponent polyurethsne lacquers as potential, heat-activatable isocyanate g^^oups to be _.v.ib^^ 
wheteby the total amount is because of isocyanate groups significant -over the content of group of isocya nates of the proceduie 
products mentioned of the state of the art. 

This object could become by the provision of the appended more near described invention prc-cess dissolved. 

Subject-matter of the invention is a method to the preparation of Biuret and Uretdiongruppen exhibiting polyisocyanates by conversion 
of excess amounts at {cycio) aliphatic diisocyanates with a modifier vvidi 100 to 210 DEG C and subsequent removal o, not reacted 
Ausgsngsditsocyanat, characterised in that one 

(i) as modi^ers l^S-DiaminoheptanoJ-S or its solutions in up to BO mo! related to solution, water and 

(ii) the Ausgangsdiisocyanat in an at least fifbeenfold mo!ar excess, related to (x), 
used. 

Subject-matter of the invention are also the Biuret and Uretdiongmppen of exhibiting polyisocyanates aveiiable after this method. 

top Subject-matter of the invention is fmally also the use of the Biuret and Uietdiongruppen of exhibiting polyisocyanates ss isocyanate 

Component with the preparation of PU plastics in l^e isocyanate polyaddition procedure, in particular as isocyanate component m tv^-o- 
component polyurethane lacquers* 

For the invention process suitable Ausgangsdiisocyanate is arbitrary organic diisocyanates with aliphatic and/or cycio-aliphatic bonded 
isocyanate ai'oupa of the molecular weight range 140 to 300 or their mixtures. Exarnples a?'e fr'*:C5'«socyanstobutan, 1,6- 
Diisicycana'tohexan, l,S-0iisocyanato-2,2,4-tnmethyl-hexar„ l,12-Diisocy3natododecan, Lysin-Ci-CS-alkylester-diisocyanat, 1,3- 
Diisocyanatocyclobutan, 1-3 - and/or l,4~Dii50cysnatGcyclohexan, 3.3 min - DimethYl-4,4 min - diisocyanatodicyclohexyunethan, 4.4 
min - Diisocyanatodicydohexylmethan, l~l50cyanato-3,3,5-t5imethyl-S-isocyanatomethyfcyclohexan or 1,4-Xylylenansocyanat, 
Particulaily prefered becomes 1,6-Dftsocyanstohexan (HDI) as Ausgangsdiisocyanat used. 



W\th the invention-essential amino-alcohol it concerns l,5-DiaminoheptanoI-6 of the formula EMI4.1 

The preparation of thi': compound can take place for example such that one conveits L lysine in frieier form and/or in its HCI saltform 
with aceHc anhvdride m presence of a teiiiaiY oroanic amine cousin and bottom addition of a 4-Amrnopyndin-Deriyates in accordance 
With DE-A 3,^25,8X4 to the i,S-Dis3cetam.inoheptanon-6. In such a way the available product becomes the i,S-BtS3ceteminoheptano?- 
6 hydrogenated. subsequent by hydrolysis in aqueous mineral acid into the salt of the l,5-Diamtnoheptsnol-6 b-Bnsfered and by 
treatment with a 5ti^«ng base as free amine l,5-Diaminoheptanol-6 isolated. 



An exemplary embodiment becomes explained on the basis the subsequent formula pattern: EMIS.l 
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-n th* first step after DE-A the 3,425^814 ava?lable l,5-Bisacetaminohept5ncn-6 is subjected in the next step or the actual known 
hydrogenatfon of the keto group to the hydroxvl group; for exsmpte in waters as solvents using Raney nickels as^hydrogenation 
catalyst with temperatures from approximately 50 to 150 DEG C and an hydrogen pressure rronr^ approximately to 50 bar. 

rne so avoidable aqueous sobtion of l,5-Sis3cetQnr.tr,oheptanol;6 becomes preferably afier separation of the .^^.^^f ^ 

hydrolysis in acidic soluteon On pBiticuiarin mineral acids) supplied. The 1,5-Ets.Bcetammoheptano^-^. a soaid (Pp.: 1€5 to 107 DEG C> 
however also isoliated can become. 



The subsequent step exists in the actual known hydrolysis (Entacetylier-ung. .ee. DE-A 3,425,814) of tne N -acetyl groups 'n aqueous, 
.erat-acidic solubon to the corresponding, pr^man. ammo g^o.p contair^d saits £tt^l^^^^ -n 4 - to 6 



™7 aq^'T^^^h S-^ & 4-^6 - i^.S:-i;eadng Motion, re^ux conditions. Subsequent restricting and 

r^^Sm^on-^i^to^,^ salts of the l,5-Diaminoheptar.oh6. Their conversion with NaOH or KOH from concenb-ated aqueous 
Ldutions leads to the pure, free amine, which however also bottom bypass of the amine salt insulation can become d.rect w.th NaOH or 
KOH as crude amine deposited. An other purification is possible by distillation. 

With the invention process l,5-Diammoheptanol-6 Irx substance or in form of an aqueous solution becomes used r'^'f^^''^^?!; 1^^, 
MirgangcScy^^^^^ for example aqueous solutions of the amino-alcohol with a content of up to 80 mol preferably up to .0 mol 
Vo vvaters, can related to the solution, v/hen modifiers become used. 

The invention process becomes in the temperature range from IOC to 210 DEG C, preferably 100 to 190 pE^^^^^<='^^'-''=t'^^J^^J^^^.f'^^ 
i?the execution of the invention process at least 15 mole arrives, preferably to 30 to 60 mole dnsocyanate at the use per mole of the 
compounds present in the component (i) (sum of the moles amtno-alcohol +• the moles wa.ers). 

The execution of the invention process can take place for example as foHowsr 

homcgencous .s ana U "chieved In this way one receives Biuret, urethane and groups of ISO cyanogen 



A too 



conducted. 



After completion of the reaction the excess Ausgangsdiisocyanat becomes by ^^^f ^^^.S 

agent! oVpreferably by dictiHation (thin section evaporator) up to a i^mamder content of max. 1, preferably max. 0.5 Gev/, /o. 



remote. 



The procedure products .ccordmg to invention represent colorle.. to yello«kh colored P<>^vi=ocyar.ate. liquid v^th^ 
ThL L?e comDfete odorkos and deal er in solvents inert opposite isocyanate groups sucn as hydi-ocarbons, chloiinat^d hydi ocai bon., 



They are complete odoH' 
esters or Ketonen soluble. 



produce according to invention Biui^t. urethane and .socyanate groups as weli 

ss if necessar/ Allophanatgruppen. 
functionality and higher NCO content. 

agents for isocyanate g. oups they ar* suitable also for the preparation of PU baking enamels. 

m the subsequent examples relate itself all peixentages, as far as nothing different phrased one notes, on weight peixentage. 

Example 1 (preparation of l,5-D3maninoheptanol-6) 

a) i,5-B}sBcetaminoheptanon-6 

Bic-acetaminoheptanon-c from the Fp. 108-110 DEG C. 

b) l,5-B?sacetaminoheptanol-6 

?<^axedrby tL cat^Svst X."d and the aqueous solution of l,S-Bisacetaminoheptanol-6 of the direct aad hydrolysis supplied. 
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top 



c} l,5-Diamir<oheptanol-6 

The aqueous solufeon from b) becomes with 1,5 kg of 37% of ^ger hydrochloric acid offEet, 6 hours bottom reflux conditions maintained 
and: subsequent in the vacuo of low portions freed" The obtained crude product l,5-D5aminohcptsnol-6~bishydrochlorid becomes 
subsequent bottom coo'ing vvith 480 g 50% or iger sodium hydroxide solution offset. One separates simmering substance obtained from 
the developed sodium chloride and excess sodium hydroxide solution and cleans the so isolated crude amine, which contains only not- 
distillable impunties and minor proportions at waters, by dtstltlatlon tn this way can 2S1 g l.,S'Diam1noheptanol-6 as with 113 to 115 
DEG CfOrl mbar become (yieM 86%). 
<tb>< TABLE> CDlumn5=!4> 
<tb> 

<tb>: Analysis (%); 
<tb:> 

<tb> Head Col 1: 
<tb> Head Col 2; C 
<tb> Head Co! 3: H 
<tb> Head Col 4: N 

<tb> <;Septembe? > found< September:* 57.4< September> 12. 5< September> 19,1 
<tb>< September > theotyc Septembers- Septembers* 12-3< September;* 19,2 

<tb>< Septembes> (related to C7H1SN20) 
<tb>< /TABLE.> 

Example 2 (invention process) 

16B0 g (SO mote) HDI bottom nitrogen atmosphere on 180 DEG C heated become. To subsequent ones one lets 29.2 g (0.2 mole) 
zutropfen l,5-D!aminoheptanol-6 bottom agitation with ISO DEG C during 1 h and to after-agitate 10 minutes with ISO DEG C The 
dear solution becomes subsequent so lona agitated with 120 DEG C (2 to 6 h), until the refractive index n25_D = 1.4600 is achievec. 
Subsequent ones one separates the excess HDI by thsn sec6on disttMatlon (type "prime route evapcratcr") v«th 120 DEG C/04 mbar up 
to a remainder content from 0,1%, 
Y?eld: 370 g 

Viscosity: lOOO mPs.s/23 DEG C 
NCO content: 23,5 % 

Uretd'jon content: 13 % 

Composition after <!>< 3> C-!s!MR (mol %): 
Bmretgiuppenj 51 %; Uretdtongruppent 33 %; 
Groups of ISO cyanogen urates: 16 %. 

These indications in *'mol %" relate itself here and also in the subsequent examples on the total content of the procedure products at 
the groups mentioned. 

Example 3 

''S'-O 0 f ^ 5 mcle*> HDI become bottom nitrcoen atmcsDhera on 160 DEG C heated and within 1 h with 43,8 g (0.3 mole) 1,5- ^ 
Dia^minoheptanol-e bottom agitations offset: One agitates 1 h with 160 DEG C after, cools on 120 DEG C and agitates so long with this 
temperature, unti^ the refractive index n25„0 - 1.4610 is achieved (2 to 3 h). After workup in accordance with example 2 one receives 
3 product v/tth the subsequent data: 
Yseld; 551 g 

Viscosity: 1700 mPa.s/23 DEG C 
NCO content: 23,7 % 

Uretdicn content: 12 % 

Composition after <!>< 3> C-?-«MR (mol %): 
Biuretgruppen: 48,3 %j Uretdiongruppen: 30,5 %; 
Groups of ISO cyanogen urates; 20,7 %■ 

Example 4 

In accordance with example 2 1512 g (9 mole) become HDI and 43.8 g (0.3 mole) l,5-Diaminohept3nc!-6 the conversion brought. 
After reaching the refractive index: n2S_D 1,4750 the product corresponding is regenerated. 
Yield: 675 g 

Viscosit'/: 62G0 mPa.s/23 DEG C 
NCO content: 21,9 % 

Uretdion content: 5 % 

Composjtion after <!>< 3> C-MMR (mol %): 
Biuretgruppen: 31,0 %; Uretdiongruppen: 14,2 %; 
Groups of ISO cyanogen urates: 54,8 %. 

Example 5 

In accordance with example 2 1680 g (10 mole) become HDI and a solution from 21,9 g (0.15 mole) I,5-Diam(nohept8nol-6/2,7 g 
(0.15 mcle^ water the conversion brought. One agitates 1 h with 180 DEG C after and leaves the clear solution subsequent so long with 
120 DEG C (1 to 3 h) to the refractive index: n2S_D = 1.4620 achieved is. After v/orkup one receives a product v^ith the data: 

Yield: 372 g 

Viscosity: 1200 m?a.s/23 DEG C 
NCO content: 23,3 % 
Uretdion content; 11 % 

Composition after <1>< 3> C-r\!MR (mol %): 
Biuretgi uppent 4S,5 %; Uretdiongruppen: 27 %; 
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Groups of ISO cyanogen urates: 24,5 



Example 6 

In accordance with example 2 16S0 g (10 mole) become HDI and a solution from Z9,2 g (0.2 moie) l,5-Oiam!noheptanol-6/l,8 g (0.1 
mole) water the conversion brought. After reaching a refractive index: n25_0 = 1.4615 in accordance with example 2 one regenerates. 

Y?eid: 375 g 

Viscosity: 2700 m Pa. 5/2 3 DEG C 
NCO content: 23, S % 
Uretdton content: 8 % 

Composition after <!>< 3> C-NMR (rr,ol %); 
Bairetgruppen: 57,9%, Uretdiongruppen: 18,3%? 
Isccyanuretgt uppen: 23,8 '/«, 



Example 7 



Jn accordance with example 6 1680 g (10 n-^ole) become HOI and a solution froin 18,25 g (0.125 mole) i,5-Di5niinoheptanci-6/2,25 g 
(0-125 mole) water the conversion brought. After reaching a j-efractive index: n25_D = 1-4588 in accordance vmh example 6 one 
t"s generates. 
Yield: 299 g 

Viscosity: 980 mFas/23 DEG C 
NCO content: 24,3 % 
Uretdion conxer.t: 10 % 

ComposJtion after <!>< 3> C-NMR {mol %): 
Bturetgmppen: 66,1 Uretdiongjoippen 21.2%; 
isocyanuretgruppen 12, 7% . 



Example S (use according to invention) 



The polyssccyanate from example 7 becomes a 2-components pur-pamt processed^ by becoming combined with a hydroKyl component 
A, which represents the mixture of a polyester with a Hydrcxypolyacivlat, 



To the preparation of the hydroxy^ component A one proceeds as follows; 



2S0 pasts by weight of a polyester fmm 2,5 mole trimethylolpropsne, 1. 65 mole Phthalsaoreannydnc, O-d mole adipfc acid and i -xS 
mole 2-EthvIhexansaur'e are merged in solution with 390 parts by weight of a polymer rtx-m 39,63 mol % styrene, -8.01 moi ,c n-DUtyl 
aciYlate, 0-94 mol % acr/licaci^d and 31.42 mo! % hydroxyethyl methactyiate. The mixture is 65% industrial un^cn in xylene^^outyl 
acetatelweight ratio (1: 3) dissolved. The solution has an hydroxyl number of 95. 

The polyisocvanate is unpigmentieii and pigmented with the hydr oxyl component A (with titanis of the rutile type, over a three-rolling _ 
mixer the incoipcrated becomes and in the finished lacquer in an amount of appi-ox . 80 Gew, - Parts per 100 Gew. - Pa^xs at PU-formea 
stamno materia!--) in the NCO/OH ratio 1:1 mixed is contained. With Methoxypropylacetat adjusted becomes (according to DIH 
53.211, 4 w.m) on b spraying viscosity of IS seconds. The sprayingfinished lacquer solution becomes on nver steel plates injected and 
bottom various conditions cured (see. subsequent table). 
<tb>< TA3LE> Id=Tabelle Column5=3 OR=L 
<tb> 

<tb> Head Col 1: 

<tb> Head Col 2: unpigmentieit 

<:tb> Head Col 3: pigmented 

<tb> solid content with spi-aying viscosity IQ< September> 54%< September> 62% 
<:tb> pi ocessing t^me< September:* 3.7 h<: September* 10,6 h 

<tb> 

<tb> SubHead Col It Penddum-hard (s) (according to DIN 53,157) after cure 
A top <tb> 30 min/SO DEG C< Septembers 179< September> 185 
<tb> 30 min/120 DEG C< September> 210< Septembei > 194 
<tb> 30 min/60 DEG C 16 h/60 DEG C< Sepbamber> 210< September > i9S 
<tb> 7 days with approx. 23 DEG C< SEPT£MBER> Z04< SEPTEMBER> 187 
<tb> 

<tb> Su&Head Col 2t Losemittelbestandigkeit* after 

<tb> 30 mfn/120 DEG C and aging < September> 0.0.0. i< September. > 0^0,0,1 
<tb> 7 days wilti approx. 23 DEG C 
<tb>< /TABLE> 



Explanations of the table: 
* Solvent stability,' 



The Aniosbarkeft of the paint nims becomes jiidged after 1 mtn impact time of the solvents. The damage of the paint film becomes in 6 

hours judged of 

0 = paint film is complete unchanged to 
5 = paint film dissolves. 

In the indicated order the subsequent solvents come to the application: 

Toluene 

M eth o>:y p 1 cpy lacetat 
Ethyl acetate 



Acetone 



